Molecular-scale observation of the surface of polystyrene particles by AFM.
The surface morphology of polystyrene particles prepared by soap-free emulsion polymerization was observed in situ using the tapping mode of an atomic force microscope (AFM). Here, the use of a cationic initiator enabled us to synthesize positively charged polystyrene, which then adsorbed electrostatically onto the negatively charged mica plate with molecular-scale smoothness. The following was found from AFM measurements in water. The surface of polystyrene particles changed from smooth to rough as the polymerization proceeded in the experimental condition, where the bulk generated tiny particles continuously, because of the heterocoagulation in the growth process between the newborn and tiny particles and the existing particles. However, it is easy to prepare the particles with smooth surfaces on the condition of rich monomers because the monomers in the bulk dissolve the polymers which form the surface morphology to be deformable and reduce the interfacial area.